20204 $E11H/%69%

B8 Founory

(AIN+ZrB,+Al,03)/6061Al E 51 #RYHIF

NEFERE

XNBE', +—iF', WER?, & &, Wi

(1. WRRF MR ESDER SN T HERERLNE, LZRFE 250061;

EEEN:

X E (1996-) , &, il
T4, FEHARFEA
MHASREEEHRME
BE & pk 2 M. BB iA:
18804623286, E-mail:
liulingyu1996@163.com
BIREE:

= 18,5, #3TL, BIEE.
FBIE: 13583183371, E-mail:
tgao@sdu.edu.cn

FEHZES: TB331;TG249
NEfFRAS: A

NERS : 1001-4977 (2020)
11-1151-07

BEamB:
ExREARNEZESE SN
B (51731007) .

WimEER

2020-05-29 WEI¥TS
2020-07-15 WEHEITHS .

2. WREERIEABIRAT, WEHRFE 250061)

WE: REWHHEEFISE T (AIN+ZB,+ALO,)/606 LAIE &R}, ST EREEEMHEIFRY
WIRERIIT T o, NEEEHIT TN, HAR THRAGEBET ZE D EEesm . &
RFE: ZB,. ALOFNAINHAKN FIEHERRAERERDH, EERS 76061 5=
BEERRE,; MENEENENER, EaENTIGEERIE TS EREABEE;
FENESHHEITEL60 CRIRPRIAILRERIA325 MPa, 300 CAT{AEI{RIFTE165 MPa.,
XEEE: S60E, FRIER; c061E5%; NFEMEL; SiRRE

cREESVMHEASEE. SNE. MEXNSESFMERIFE, EM=. i
TIMARFEMGEEEAXNNAEREN"Y ., REEABEERER. BE/N. 2NMITE
Be, E2REESVETERNEREZ—, MBNIZREESEMRIAERR
NME. BTFEFE. et EmM=EZXE . ALO,. ZrB,. AINEEERER E/E
NBEEESMRAILEHE. AL FAEERHSE FTHEEMENRE. RIFAMN
EHFEREN; 2B FEERIFINSBMEAIISMNERE, WIREABEFILT)
{EF; AINKIFHORZAKER SV, SHsPRELy, REENSIRRE",

PrIZRIEESSMHNEIERAEEZM, HhiEE S ZEEHIEMRARK.
TZEP. FREEFEESR, W ZiA" Y. 6061135 EMmIRELF, IEFER
EEMTRSENRESG LM BEEI T E, ZEHRELIEREN60 CL
fA. Alt, RFFRREREFESEHIE T (AIN+ZB,+ALO, ) /6061 AIE S RIFFXS
H T TRASFESE, D3INE=IERER160 C. 200 C. 250 C. 300 C. 350 C
THSEBEHT TR . BT, 56061 5£EWtL, HRTHEEMENE LS
IO

1 RS REE

ISP ARERI99.7% T VAR . 99.9%A04EERE. 99.9%HIEMEE . 99.95%H9
L4 99.9% L EEFIAL-16.5AIN-4.8ZrB,-4.2A1,0,/0@& <", B, BHE T
WEEEBANAI,, HORBIBIAFNIASI. Cu. Fe. MnZEEREl, FHAKSE, mES
ON10wt.%HAJAI-16.5AIN-4.8ZrB,-4.2A1,0;FRE &%, BHENBKEEET20 C, RS
2w (C,Cly ) HTHEIEAIE, HFBEZaEHTRE. BEIBEREFITE300 C, %
HRA @100 mm x 500 mm, HAEFRICH6061-AZA . ARFELALO,. AINFOZrB, ¥ F
SIANBIE6061 AR SN, A LATZENHE T WREN061E5E,
HEZ VB IAL-1Mg-0.6Si-0.3Fe-0.2Cu-0.15Mn-0.1Cr-0.1Zn, T 1FFHIEAI6061F]
6061-AZARISLIRAL S o

$56061F16061-AZAEIEE T AN IBRFHITIOOWAMNE, 99U MNBEE




Vol.69 No.11 2020

FOUNDRY ﬁ @,‘S%

#1 6061F16061-AZASE S WL F K5

Table 1 Chemical composition of 6061and 6061-AZA aluminum alloys wg/%
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Fig. 1 Schematic diagram of tensile test bar
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B2 Al-16.5AIN-4.8ZrB,-4.2ALO;F A& EHINALR
Fig. 2 Microstructure of Al-16.5AIN-4.8ZrB,-4.2A1,0; master alloy and its map scanning results
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Fig. 3 Cross-sectional and longitudinal microstructure of 6061 and 6061-AZA alloys
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Fig. 4 Microstructure of 6061 and 6061-AZA composites ( images have been modified by Image] software )
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Fig. 5 FESEM image of 6061-AZA composite material
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Fig. 6 Map scanning results of 6061 and 6061-AZA
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Fig. 7 Tensile properties of 6061 and 6061-AZA at room
temperature and 160 °C
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Fig. 8 Tensile properties of 6061 and 6061-AZA after thermal
exposure at 160 °C
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Fig. 9 Tensile properties of 6061-AZA at different temperatures
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Fig. 10 Microstructure of solution treated 6061 rod and its map scanning results
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Preparation and Mechanical Properties of (AIN+ZrB,+Al,0,)/6061A1
Composites

LIU Ling-yu', BIAN Yi-han', LIU Gui-liang®, GAO Tong', LIU Xiang-fa'
(1. Key Laboratory for Liquid-Solid Structural Evolution & Processing of Materials, Ministry of Education,Shandong University,
Jinan 250061, Shandong, China; 2. Shandong Al & Mg Melt Tech. Co., Ltd., Jinan 250061, Shandong, China)

Abstract:

The (AIN+ZrB,+Al,0,)/6061 Al composite was prepared by using the stirring casting method. After the hot
extrusion, the microstructure was observed and the mechanical properties were tested. Furthermore, the effect
of heat treatment process on the mechanical properties was also studied. The results show that ZrB,, Al,O,
and AIN micro-nano particles are distributed like streamline along the extrusion direction, which significantly
improves the room temperature and high temperature strengths of 6061 alloy. With the extension of heat
exposure time, the tensile strength of the composite shows a trend of increasing first and then decreasing. The
ultimate tensile strength of the prepared composite can reach 325 MPa at 160 °C and still maintain 165 MPa at
300 C .
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composite; particle reinforcement; 6061 alloy; mechanical properties; high-temperature strength
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